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Table 6.  Key Destination Credits 
Number of Key 

Destinations 
Credit Within ½ Mile of 

Facility 
Credit Within ¼ Mile of 

Facility 
0 to 2 0 0 

3 0.0005 0.001 
4 to 6 0.0010 0.002 
≥ 7 0.0015 0.003 

 
 

 
  

Equation 23: Auto Emission Reductions from Bicycle Facility or Walkway 

. . . (VMT Displaced * EFYrt + VMT Displaced * EFYrF) 1 Auto Emission Reductwns = 2 * UL * u· 

Where, 
Auto Emission 
Reductions 

VMT Displaced 

EFr,1 

EFrrF 

UL 

u 

= Auto GHG or criteria and toxic air pollutant emission red uctions for 
useful life of bicycle faci lity or walkway 

= Annual passenger VMT rep laced by cycling or walking trips, fro m 
Equation 22 

County-specific auto vehicle emission factor for first year of useful 
life 

= County-specific auto vehicle emission factor for final year of useful 
life 

Units 
MTCOie 
or lbs 

mi les/year 

g/mile 

g/mile 

Useful life of bicycle facility or walkway (20 years for Class I bike path years 
or walkway; 15 years for Class II bike lane or Class IV separated 
bikeway) 

= Unit conversion factor (1,000,000 for grams to met ric tons; 453.59 
for rams to ounds) 

g/MT or 
/lb 
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D.  New or Expanded Bike Share 

The emission reductions from bike share components that result in an increase in bike 
trips are calculated as the emission reductions from displaced autos less the emissions 
from electric bicycles, if applicable. 
 

 
 

 
 
Equations 26 and 27 apply to electric bike share only.   

Equation 24: VMT Reductions from Bike Share 

VMT Displaced = T * A * L 

Where, 
VMT Displaced 

T 

A 

L 

= Annual passenger VMT replaced by bike share trips 

= Total number of trips using bike share expected in first year of 
service 

= Adjustment factor to account for induced demand and recreational 
bike share use (0.5) 

= Averaqe lenqth of auto trip replaced (1.5 miles) 

Equation 25: Auto Emission Reductions from Bike Share 

Auto Emission Reductions 

Where, 
Auto Emission 
Reductions 

VMT Displaced 

EFr,1 

EFY,F 

u 

( VMT Dis-placed * EFyr1 + VMT Dis-placed * EFYrF) . . _1 = , ------------------- * 10 years * U 
2 

= Auto GHG or criteria and toxic air pol lutant emission reductions for 
usefu l life of bike share (10 years) 

= Annual passenger VMT replaced by bike share trips, from Equation 
24 

County-specific auto vehicle emission factor for first year of service 

County-specific auto vehicle emission factor for fina'I year of service 

Unit conversion factor (1 ,000,000 for grams to metric tons; 453.59 
for rams to ounds) 

Units 
mil es/year 

trips/year 

unitless 

mi les 

Units 
MTCOie 
or lbs 

miles/year 

g/mile 

g/mile 

g/MTor 
/lb 
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Equation 26: Emissions from Electric Bike Share 

Electric Bicycle Emissions = T * L * EC * EF * 10 years 

Where, 
Electric Bicycle 
Emissions 

T 

L 

EC 

EF 

Electric bicycle GHG or criteria and toxic air pollutant emissions for 
useful life of bike share {1 0 years) 

= Total number of trips using bike share expected in first year of 
service 

= Average length of auto trip replaced (1.5 miles) 

Energy consumption per mile for electric bicycles 

Emission factor for California g rid electricity 

Equation 27: Net Emission Reductions from Electric Bike Share 

Units 
MTCOze 
or lbs 

trips 

miles 

kWh/mi le 

MTCOze/ 
kWh or 
lbs/kWh 

Net Emission Reductions = Auto Emission Reductions - Electric Bicycle Emissions 

Where, 
Net Emission 
Reductions 

Auto Emission 
Reductions 

Electric Bicycle 
Emissions 

= G HG or criteria and toxic air pollutant emission reductions for useful 
life of electric bike share (10 years) 

= Auto GHG or criteria and toxic air pollutant emission reductions for 
useful life of bike share, from Equation 25 

= Electric bicycle GHG or criteria and toxic air pollutant emissions for 
useful life of bike share, from Equation 26 

Units 
MTCOze 
or lbs 

MTCOze 
or lbs 

MTCOze 
or lbs 
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E.  New or Expanded Bus, Cable Car, Rail, Streetcar, Shuttle, 
Trolley Bus, or Vanpool Service 

The emission reductions from new or expanded transit service are calculated as the 
emission reductions from displaced autos less the new emissions from transit vehicles. 
 

 
 

Table 7.  Default Trip Lengths and Adjustment Factors by Mode 

Mode 
Statewide Average 

Trip Length 
(miles)19 

Default Adjustment 
Factor 

Bus rapid transit 6.56 0.542 
Cable car 1.26 0.479 
Commuter rail 25.69 0.867 
Ferry 10.85 1.000 
Heavy rail 11.48 0.794 
Light rail 5.44 0.685 
Local bus 3.77 0.561 
Long-distance commuter bus 17.57 0.705 
Shuttle 9.08 0.585 
Streetcar 1.43 0.479 
Trolley bus  1.48 0.479 
Vanpool 42.28 0.879 

 

                                            
19 Federal Transit Administration.  National Transit Database.  2017.  https://www.transit.dot.gov/ntd.  
Caltrans calculated the statewide average trip lengths by mode as passenger miles traveled divided by 
unlinked passenger trips, using 2017 annual data. 

Equation 28: VMT Reductions from New or Expanded Transit Service 

VMT Displaced = D * R * A * L 

Where, 
VMT Displaced 

D 

R 

A 

L 

= Annual passenger VMT replaced by transit trips 

= Annual days of operation of transit service 

Increase in daily transit ridership in first or last year of service 

= Adjustment factor for transit dependency (default or 
user-defined; see Table 7) 

Length of average auto trip replaced (default or user-defined; 
see Table 7) 

Units 
miles/year 

days/year 

t rips/day 

unitless 

miles 

https://www.transit.dot.gov/ntd
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The quantification period for a transit component is the number of years for which 
there are enforceable committed funds to operate the new or expanded service.  The 
quantification period may not exceed the maximum useful life defined per capital type 
by the Federal Transit Administration guidelines.20  
 

Table 8.  Maximum Useful Life by Capital Type 

Capital Type Maximum Useful Life  
(years) 

Bus 12 
Ferry 25 
Rail vehicle 25 
Shuttle 10 
Structure 40 
Van 4 

  

                                            
20 Federal Transit Administration.  Circular FTA C 5010.1E. July 2018. 
www.transit.dot.gov/regulations-and-guidance/fta-circulars/award-management-requirements-circular-
50101e 

Equation 29: Auto Emission Reductions from New or Expanded Transit Service 

Auto Emission Reductions 
(VMT DisplacedYr1 * £Fyr1) + (VMT Displacedyrp * EFyrp) _1 -------------------------- * UL * U 

Where, 
Auto Emission 
Reductions 

2 

= Auto GHG or criteria and toxic air pol lutant emission reductions for 
quantifi cation period of new or expanded service 

VMT Displacedr,1 = Annual passenger VMT replaced by transit trips in first year of 
service, from Equation 28 

VMT DisplacedrrF = Annual passenger VMT replaced by transit trips in final year of 
service, from Equation 28 

EFrr1 

EFrrF 

UL 

u 

= County-specific auto vehicle emission factor for first yea r of service 

= County-specific auto vehicle emission factor for final year of service 

= Quantification period for transit service, not to exceed maximum 
usefu l life per capital type (see Table 8) 

Unit conversion factor (1,000,000 for grams to metrk tons; 453.59 
for rams to ounds) 

Units 
MTCOie 
or lbs 

miles/year 

mi les/year 

g/mile 

g/mile 

years 

g/MT or 
/lb 

http://www.transit.dot.gov/regulations-and-guidance/fta-circulars/award-management-requirements-circular-50101e
http://www.transit.dot.gov/regulations-and-guidance/fta-circulars/award-management-requirements-circular-50101e
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Equation 30: Transit Vehicle Emissions 

Transit Vehicle Emissions = Transit VMT * EFYrM * UL * u-1 

Where, 
Transit Vehicle 
Emissions 

Transit VMT 

EFr,M 

UL 

u 

= Transit vehicle GHG or criteria and toxic air pollutant emissions for 
quantification period of new or expanded service 

Annual VMT of transit vehicles to operate new or expanded service 

= Transit vehicle emission factor for middle year of service 

Quantification period for transit service, not to exceed maximum 
usefu l life per capital type (see Table 8) 

Unit conversion factor (1,000,000 for grams to metric tons; 453.59 
for qrams to pounds) 

Units 
MTCOie 
or lbs 

mi les/year 

g/mile 

years 

g/MT or 
q/lb 

Equation 31: Net Emission Reductions from New or Expanded Transit Service 

Net Emission Reductions= Auto Emission Reductions - Transit Vehicle Emissions 

Where, 
Net Emission 
Reductions 

Auto Emission 
Reductions 

Transit Vehicle 
Emissions 

= GHG or criteria and toxic air pollutant emission reductions for 
quantrfication period of new or expanded transit service 

= Auto GHG or criter:ia and toxic air pollutant emission reductions for 
quantification period of new or e~panded service, from Equation 29 

= Transit vehicle GHG or criteria and toxic air pollutant emissions for 
quantification period of new or expanded service, from Equation 30 

Units 
MTCOie 
or lbs 

MTCOie 
or lbs 

MTCOie 
or lbs 
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F.  New or Expanded Ferry Service 

The emission reductions from new or expanded ferry service are calculated as the 
emission reductions from displaced autos less the new emissions from the ferry. 
 

 
 

 
 

Equation 32: VMT Reductions from New or Expanded Ferry Service 

VMT Disp laced = D * R * A * L 

Where, 
VMT Displaced 

D 

R 

A 

L 

= Annual passenger VMT rep laced by ferry trips 

= Annual days of operation of ferry service 

= Increase in daily ferry ridership in first or last year of service 

= Adjustment factor for transit dependency (default or 
user-defined; see Table 7) 

Length of average auto trip rep laced (default or user-defined; 
see Table 7) 

Units 
mi les/year 

days/year 

trips/day 

unitless 

mi les 

Equation 33: Auto Emission Reductions from New or Expanded Ferry Service 

Auto Emission Reductions 

Where, 
Auto Emission 
Reductions 

(VMT Displacedyr1 * EFyr1) + (VMT DisplacedvrF * EFYrF ) _1 -------------------------* UL * U 
2 

= Auto GHG or criteria and toxic a ir pollutant emission reductions for 
quantrfication period of new o r expanded service 

Units 
MTCOze 
or lbs 

VMT Disp!acedr,1 = Annual passenger VMT replaced by ferry trips in first year of service, mi les/year 
from Equation 32 

VMT Disp!acedrrF = Annual passenger VMT replaced by ferry trips in final year of service, mi les/year 
from Equation 32 

fFr,1 

EFrrF 

UL 

County-specific auto vehicle emission factor for first year of service 

County-specific auto vehicle emission factor for final year of service 

Quantification period for ferry service, not to exceed 25 years (see 
Table 8) 

g/mile 

g/mile 

yea rs 
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Equation 34: Ferry Emissions 

Ferry Emissions = Fuel Consumption * EF * UL * u-1 

Where, 
Ferry Emissions 

Fuel 
Consumption 

EF 

UL 

u 

= Ferry GHG o r criteria and toxic air pollutant e miss ions fo r 
quantification period of new or expanded service 

= Annual quantity of fuel consumed by ferry to operate new or 
expanded service 

Fuel-specific carbon intensity emission factor for ferry 

= Quantification period for ferry service, not to exceed 25 years (see 
Table 8) 

= Unit conversion factor (1,000,000 for grams to metric tons; 453.59 
fo r orams to oounds) 

Units 
MTCOie 
or lbs 

gal, sd, 
kWh, or 
kg 

g/unit of 
fue l 

years 

g/MTor 
a/lb 

Equation 35: Net Emission Reductions from New or Expanded Ferry Service 

Net Emission Reductions = Auto Emission Reductions - Ferry Emissions 

Where, 
Net Emission 
Reductions 

Auto Emission 
Reductions 

Ferry Emissions 

GHG or criteria and toxic air pollutant emission reductions for 
quantification period of new or expanded ferry service 

Auto GHG or criteria and toxic a ir poll utant emission reductions for 
quantification period of new or expanded service, from Equation 33 

Ferry GHG or criteria and toxic air pollutant e miss ions fo r 
quantification period of new or e~panded service, from Equation 34 

Units 
MTCOie 
or lbs 

MTCOie 
or lbs 

MTCOie 
or lbs 
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G.  Capital Improvements 

The emission reductions from capital improvements that result in mode shift to transit 
are calculated as the emission reductions from displaced autos. 
 

 
 

 
 
  

Equation 36: VMT Reductions from Capital Improvements 

VMT Displaced = D * R * A * L 

Where, 
VMT Djsplaced 

D 

R 

A 

L 

Annual passenger VMT replaaed by transit trips 

Annual days of operation of tran:sit service utilizing capital 
improvement 

Units 
miles/year 

days/year 

Increase in daily transit ridership in fi rst or last year of service t rips/day 

Adjustment factor fo r t ransit dependency (default or unit less 
user-defined; see Table 7) 

Length of average auto t rip reduced (default or user-defined; see miles 
Table 7) 

Equation 37: Auto Emission Reductions from Capital Improvements 

Auto Emission Reductions 

Where, 
Auto Emission 
Reductions 

VMT Displaced 

EFr,i 

EFrrF 

UL 

u 

= I ------~~-----------~--- * UL * u (
VMT DisplacedYrt * EFY·rt + VMT DisplacedYrF * EFYrF) _1 

2 

= Auto GHG or criteria and toxic ai r pollutant emission reductions for 
q uantificat ion period of capital improvement 

= Annual passenger VMT rep laced by transit trips, from Equation 36 

County-specific auto vehicle emission factor for fi rst year of se rvice 

County-specific auto vehicle emission factor for fi nal year of service 

= Quantification period for transit util izing capita l improvement 
service, not to exceed 40 years (see Table 8) 

= Unit conversion factor (1,000,000 for grams to metric tons; 453.59 
for rams to ounds) 

Units 
MTCOie 
or lbs 

miles/year 

g/mile 

g/mile 

years 

g/MTor 
/lb 
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